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optical resonator, the resonant optical signal being substantially resonant with at least 
one of the resonant optical modes. 

16. A resonant optical filter, comprising: 
a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanlscent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 

0* / 
optical mode corresponding to an optical channel of the optical WDM system, the 

P second transmission optical waveguide having an evanescent optical coupling segment; 

and I 

a plurality of optical resonators forming a coupled-optical-resonator system and including at 

least one fiber-ring optical resonator, the poupled-optical-resonator system being 

e 

evanescently optically coupled to each of the first transmission optical waveguide and 
the second transmission optical waveguide at the respective evanescent optical coupling 
segment thereof for transferring a resonant optical signal between the first transmission 

optical waveguide and the second transmission optical waveguide, each fiber-ring 

I 

optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 

a circumferential optical path length sufficiently different from a circumferential optical 

/ 

path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 
one of the resonant optical modes. 

17. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

/ 

optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
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a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel o/the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and ; 

a plurality of axially evanescently optically coupled fiber-ring optical resonators formed on 

/ 

a common resonator optical fiber, the plurality of fiber-ring optical resonators forming a 

/ 

coupled-optical-resonator system, the coupled^foptical-resonator system being 

evanescentiy optically coupled to each ef the first transmission optical waveguide and 

I 

the second transmission optical waveguide at the respective evanescent optical coupling 
segment thereof for transferring a resonant optical signal between the first transmission 
^ optical waveguide and the second transmission optical waveguide, each fiber-ring 

optical resonator including a transverse resonator segment integral with a resonator 
optical fiber and having a circumferential optical path length sufficiently different from 
a circumferential optical path length of at 1 least one immediately adjacent portion of the 
common resonator optical fiber so as to enable the plurality of fiber-ring optical 
resonators to support a plurality of substantially circumferential resonant optical modes 
near an outer circumferential surface of at least one of the fiber-ring optical resonators, 
the resonant optical signal being substantially resonant with at least one of the resonant 

optical modes. t 

i 

18. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide haying an evanescent optical coupling segment; 

a second transmission optical wavegu/de adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

/ 

optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and 



a plurality of radially evanescentiy optically coupled fiber-ring optical resonators, each of 
the fiber-ring optical resonators being formed on a corresponding one of at least two 
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resonator optical fibers, the plurality of fiber-ring optical resonators forming a coupled- 
optical-resonator system, the coupled-optical-resonator system being evanescently 

/ 

optically coupled to each of the first transmission optical waveguide and the second 

y 

transmission optical waveguide at the respective ^evanescent optical coupling segment 

f 

thereof for transferring a resonant optical signal/between the first transmission optical 
waveguide and the second transmission optical (waveguide, each fiber-ring optical 
resonator including a transverse resonator segment integral with the corresponding 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of at least one immediately adjacent 
portion of the corresponding resonator optical fiber so as to enable the plurality of fiber- 
ring optical resonators to support a plurality of resonant optical modes near an outer 
circumferential surface of at least one of the fiber-ring optical resonators, the resonant 
optical signal being substantially resonant with at least one of the resonant optical 
modes. 

19. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and 

a plurality of optical resonators forming a coupled-optical-resonator system and including at 
least one fiber-ring optical resonator, the coupled-optical-resonator system being 
evanescently optically coupled to each of the first transmission optical waveguide and 
the second transmission optical waveguide at the respective evanescent optical coupling 
segment thereof for transferring a resonant optical signal between the first transmission 
optical waveguide and the ?econd transmission optical waveguide, each fiber-ring 
optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first/ and second segments of the resonator optical fiber and having 

/ 
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a circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at Least one of the first and second 
segments of the resonator optical fiber so as to enab/e the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 



optical resonator, the resonant optical signal being substantially resonant with at least 
one of the resonant optical modes, a spectral width of at least one resonance band of the 
coupled-optical-resonator system being smaller ithan an optical channel spacing of the 
optical WDM system. / 

20. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted fon transmitting therethrough a plurality of 
iQ* optical signals, each of the optical signals bqing carried by a respective waveguide 

optical mode corresponding to an optical chinnel of an optical WDM system, the first 

/ 

transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals' being carried by a respective waveguide 
optical mode corresponding to an optical" channel of the optical WDM system, the 
second transmission optical waveguide^having an evanescent optical coupling segment; 
and j 
a plurality of optical resonators forming a coupled-optical-resonator system and including at 
least one fiber-ring optical resonator,lthe coupled-optical-resonator system being 

i 

evanescently optically coupled to each of the first transmission optical waveguide and 
the second transmission optical waveguide at the respective evanescent optical coupling 

segment thereof for transferring a resonant optical signal between the first transmission 

* 

optical waveguide and the second/transmission optical waveguide, each fiber-ring 

optical resonator including a transverse resonator segment integral with a resonator 

optical fiber between first and second segments of the resonator optical fiber and having 

* 

a circumferential optical path length sufficiently different from a circumferential optical 

/ 

path length of an immediately adjacent portion of at least one of the first and second 

segments of the resonator optical fiber so as to enable the resonator segment to support 

at least one resonant optica/mode near an outer circumferential surface of the fiber-ring 

optical resonator, the resonant optical signal being substantially resonant with at least 

/ 

one of the resonant optical modes, a spectral width of at least one resonance band of the 



/ 
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coupled-optical-resonator system being substantially/equal to an optical channel spacing 
of the optical WDM system. 

21 . A resonant optical filter, comprising: 
a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being^carried by a respective waveguide 

optical mode corresponding to an optical channel of an optical WDM system, the first 

transmission optical waveguide having an evanescent optical coupling segment; 

/ 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 

/ 

optical signals, each of the optical signals being carried by a respective waveguide 

optical mode corresponding to an optical channel of the optical WDM system, the 

/ 

second transmission optical waveguide haying an evanescent optical coupling segment; 
and I 
a plurality of optical resonators forming a coupled-optical-resonator system and including at 
least one fiber-ring optical resonator, the coupled-optical-resonator system being 
evanescently optically coupled to each/of the first transmission optical waveguide and 

the second transmission optical waveguide at the respective evanescent optical coupling 

t 

segment thereof for transferring a resonant optical signal between the first transmission 

/ 

optical waveguide and the second transmission optical waveguide, each fiber-ring 

optical resonator including a transverse resonator segment integral with a resonator 

/ 

optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path length sufficiently different from a circumferential optical 

path length of an immediately adjacent portion of at least one of the first and second 

I 

segments of the resonator optical fiber so as to enable the resonator segment to support 

i 

at least one resonant optical m'ode near an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 

one of the resonant optical modes, at least one spacing between spectrally-adjacent 

/ 

resonance bands of the coupled-optical-resonator system being greater than an optical 
channel spacing of the optical WDM system. 

22. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

/ 

optical signals, each off the optical signals being carried by a respective waveguide 



/ 
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optical mode corresponding to an optical channel of In optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel/of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 



and 



a plurality of optical resonators forming a coupled-optical-resonator system and including at 
least one fiber-ring optical resonator, the eGuplid-Gptical-resonator system being 
evanescently optically coupled to each of the first transmission optical waveguide and 
\ ^ the second transmission optical waveguide atjthe respective evanescent optical coupling 
segment thereof for transferring a resonant optical signal between the first transmission 
optical waveguide and the second transmission optical waveguide, each fiber-ring 
optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path length sufficiently different from a circumferential optical 

path length of an immediately adjacent portion of at least one of the first and second 

1 

segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near'an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical^signal being substantially resonant with at least 

one of the resonant optical modes, spectrally-adjacent resonance bands of the coupled- 

j 

optical-resonator system being spaced by about an integer times an optical channel 

spacing of the optical WDM systerri. 

// 

23. A resonant optical filter, comprising: / 

a first transmission optical waveguide/adapted for transmitting therethrough a plurality of 
optical signals, the first transmission optical waveguide having an evanescent optical 
coupling segment; / 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, the second transmission optical waveguide having an evanescent optical 
coupling segment; and j 
a^singfe fiber-ri up QfttiBlll resonator, the fiber-ring optical resonator being evanescently 
optically cff up flri ? tti each of the first transmission optical waveguide and the second 
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transmission optical waveguide at the respective evanescent optical coupling segment 

thereof for transferring a resonant optical signal bfetween the first transmission optical 

waveguide and the second transmission optical^waveguide, the fiber-ring optical 

resonator including a transverse resonator segment integral with a resonator optical 

fiber between first and second segments of the resonator optical fiber and having a 

circumferential optical path length sufficiently different from a circumferential optical 

path length of an immediately adjacent portion of at least one of the first and second 

/ 

segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an^outer circurriferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 
$ one of the resonant optical modes. 

U 24. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and / 

a single fiber-ring optical resonator, the fiber-ring optical resonator being evanescently 
optically coupled to each of the'first transmission optical waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling segment 
thereof for transferring a resonant optical signal between the first transmission optical 
waveguide and the second transmission optical waveguide, the fiber-ring optical 

resonator including a transverse resonator segment integral with a resonator optical 

/ 

fiber between first and second segments of the resonator optical fiber and having a 
circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 

at least one resonant optical mode near an outer circumferential surface of the fiber-ring 

/■ 

/ 

{ 
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optical resonator, the resonant optical signal beir^g substantially resonant with at least 
one of the resonant optical modes. 

25. A resonant optical filter, comprising: 
a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals beii/g carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals t/eing carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
9' and I 

a single fiber-ring optical resonator, the fiber-ring optical resonator being evanescently 
optically coupled to each of the first transmission optical waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling segment 
thereof for transferring a resonant optical signal between the first transmission optical 

i 

waveguide and the second transmission optical waveguide, the fiber-ring optical 

resonator including a transverse resonator segment integral with a resonator optical 

f 

fiber between first and second segments of the resonator optical fiber and having a 
circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 
one of the resonant optical mocfes, a spectral width of at least one resonance of the 
fiber-ring optical resonator being smaller than an optical channel spacing of the optical 

WDM system. / 

/ 

26. A resonant optical filter, comprising: 

* 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
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optical mode corresponding to an optical channel of In optical WDM system, the first 
transmission optical waveguide having an evanesce/fit optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being^/arried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 



and 



a single fiber-ring optical resonator, the fiber-ring optical resonator being evanescently 
optically coupled to each of the first transmission optica l waveguide and the second 
transmission optical waveguide at the respective evanescent optical coupling segment 
^ thereof for transferring a resonant optical signal between the first transmission optical 

waveguide and the second transmission' optical waveguide, the fiber-ring optical 
resonator including a transverse resonator segment integral with a resonator optical 
fiber between first and second segments of the resonator optical fiber and having a 
circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode^ near an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 
one of the resonant optical modes, a spectral width of at least one resonance of the 
fiber-ring optical resonator being substantially equal to an optical channel spacing of the 
optical WDM system. / 

27. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

j 

optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 

i 

optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and 
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a single fiber-ring optical resonator, the fiber-ring optical iesonator being evanescently 

optically coupled to each of the first transmission optical waveguide and the second 

transmission optical waveguide at the respective evanescent optical coupling segment 

thereof for transferring a resonant optical signal between the first transmission optical 

waveguide and the second transmission optical waveguide, the fiber-ring optical 

resonator including a transverse resonator segment integral with a resonator optical 

fiber between first and second segments of the ^resonator optical fiber and having a 

circumferential optical path length sufficiently different from a circumferential optical 

path length of an immediately adjacent portioii of at least one of the first and second 

/ 

segments of the resonator optical fiber so as jto enable the resonator segment to support 
at least one resonant optical mode near an obiter circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal being substantially resonant with at least 

one of the resonant optical modes, at least jone spacing between spectrally-adjacent 

i 

resonances of the fiber-ring optical resonator being greater than an optical channel 
spacing of the optical WDM system. f 

28. A resonant optical filter, comprising: f 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

j 

optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 

and I 

I 

§ afcgle»®©er-ring optical resonator, the fiber-ring optical resonator being evanescently 

optically coupled to each of the first transmission optical waveguide and the second 

transmission optical waveguide at the respective evanescent optical coupling segment 

thereof for transferring a resonant optical signal between the first transmission optical 

waveguide and the second transmission optical waveguide, the fiber-ring optical 

resonator including a transversi resonator segment integral with a resonator optical 

f 

fiber between first and second' segments of the resonator optical fiber and having a 
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circumferential optical path length sufficiently diffei&nt from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 
optical resonator, the resonant optical signal bein^ substantially resonant with at least 
one of the resonant optical modes, spectrally-adjacent resonances of the fiber-ring 
optical resonator being spaced by about an integer times an optical channel spacing of 
the optical WDM system. j 

29. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, the first transmission optical/waveguide having an evanescent optical 
x coupling segment; / 

Q £ a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
™ optical signals, the second transmission optical waveguide having an evanescent optical 



coupling segment; and 

a resonant optical component, the resonant optical component being evanescently optically 
coupled to each of the first transmission optical waveguide and the second transmission 
optical waveguide at the respective evanescent optical coupling segment thereof for 
transferring a resonant optical signal rjetween the first transmission optical waveguide 
and the second transmission optical waveguide, 

at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being a polarization-preserving optical fiber and the evanescent optical 
coupling segment thereof being a fiber-optic taper segment. 

30. A resonant optical filter, comprising: / 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, the first transmission optical waveguide having an evanescent optical 

coupling segment; / 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, the second transmission optical waveguide having an evanescent optical 

coupling segment; and 
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a resonant optical component, evanescently optically compled to each of the first 

transmission optical waveguide and the second transmission optical waveguide at the 
respective evanescent optical coupling segment thereof, for transferring a resonant 
optical signal between the first transmission optical waveguide and the second 
transmission optical waveguide, 

at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being an optical fiber and the evanescent optical coupling segment thereof 
being a side-etched optical fiber segment, j 

31. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and / 

a resonant optical component including at/least one fiber-ring optical resonator, the resonant 

optical component being evanescently optically coupled to each of the first transmission 

optical waveguide and the second transmission optical waveguide at the respective 

evanescent optical coupling segment thereof for transferring a resonant optical signal 

between the first transmission optical waveguide and the second transmission optical 

waveguide, each fiber-ring optical^resonator including a transverse resonator segment 

integral with a resonator optical fiber between first and second segments of the 

resonator optical fiber and having a circumferential optical path length sufficiently 

different from a circumferential optical path length of an immediately adjacent portion 

/ 

of at least one of the first and second segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the^iber-ring optical resonator, the resonant optical signal 
being substantially resonant jvith at least one of the resonant optical modes, the 
resonator optical fiber including at least one delocalized-optical-mode suppressor. 
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32. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being earned by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted fontransmitting therethrough a plurality of 
optical signals, each of the optical signals being/carried by a respective waveguide 
optical mode corresponding to an optical channel of the optical WDM system, the 
second transmission optical waveguide having an -evanescent optical coupling segment; 
and J 
a resonant optical component including at least one fiber-ring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission optical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical fiber r/etween first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent portion 

of at least one of the first and second segments of the resonator optical fiber so as to 

I 

enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber'ring optical resonator, the resonant optical signal 

being substantially resonant with at least one of the resonant optical modes, 

I 

at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being an optical fiber and the evanescent optical coupling segment thereof 
being a fiber-optic taper segment, 

the resonator optical fiber including a fiber-optic taper positioning-and-support structure for 

engaging the fiber-optic taper segment so as to evanescently optically couple the 

resonant optical component and the fiber-optic taper segment through a fiber-optic- 

taper-segment-coupled one of the at least one fiber-ring optical resonator. 

/ 

33. A resonant optical filter, comprising: 
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a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being (Tarried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 

optical mode corresponding to an optical channel of the optical WDM system, the 

i- 

second transmission optical waveguide haying an evanescent optical coupling segment; 

/ 

a resonant optical component including at least one fiber-ring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission optical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent portion 
of at least one of the first and second^ segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiberlring optical resonator, the resonant optical signal 
being substantially resonant with at least one of the resonant optical modes, 

at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being an optical fiber^and the evanescent optical coupling segment thereof 
being a fiber-optic taper segment, 

the resonator optical fiber including* a fiber-optic taper positioning-and-support structure for 
engaging the fiber-optic taper segment so as to evanescently optically couple the 
resonant optical component and the fiber-optic taper segment through a fiber-optic- 
taner-segment-coupled one of the at least one fiber-ring optical resonator, 

the |^^^tfc^g^>egment being engaged by the fiber-taper positioning-and-support 
structure at a location axially displaced from an axial midpoint of the fiber-optic-taper- 
segment-coupled one of th| at least one fiber-ring optical resonator so as to 
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f 



substantially reduce undesirable fiber-optic-taper-irfduced optical loss of the fiber-optic- 
taper-segment-coupled one of the at least one fiber-ring optical resonator. 

34. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

/ 

optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals/being carried by a respective waveguide 
optical mode corresponding to an optica/channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
and / 
a resonant optical component including atjleast one fiber-ring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission optical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical^/fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent portion 
of at least one of the first and4econd segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber-ring optical resonator, the resonant optical signal 
being substantially resonant with at least one of the resonant optical modes, 
at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being an optical fiber and the evanescent optical coupling segment thereof 
being a fiber-optic taper segment, 

the resonator optical fiber including a fiber-optic taper positioning-and-support structure for 

/ 

engaging the fiber-optic taper segment so as to evanescently optically couple the 
resonant optical component and the fiber-optic taper segment through a fiber-optic- 
taper-segment-coup{ed one of the at least one fiber-ring optical resonator, 
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the fiber-optic-taper segment being engaged by the fiber-toper positioning-and-support 

structure at a location radially displaced from an outer circumference of the fiber-optic- 
taper-segment-coupled one of the at least one fiber^ting optical resonator so as to 
substantially reduce undesirable fiber-optic-taper-induced optical loss of the fiber-optic- 
taper-segment-coupled one of the at least one fiber-ring optical resonator. 

35. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

I - r 

optical mode corresponding to an optical channel of an optical wulvl system, the first 

P* transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adaptedffor transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

optical mode corresponding to an optical chinnel of the optical WDM system, the 

second transmission optical waveguide having an evanescent optical coupling segment; 

I 

and fj 
a resonant optical component including at least one fiber-ring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 

evanescent optical coupling segment thereof for transferring a resonant optical signal 

f 

between the first transmission optical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent portion 
of at least one of the first and second segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber-ring optical resonator, the resonant optical signal 
being substantially resonant witfyat least one of the resonant optical modes, 



at least one of the first transmission optical waveguide and the second transmission optical 
waveguide being an optical fiber and the evanescent optical coupling segment thereof 
being a fiber-optic taper segment, 
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V 



the fiber-optic-taper segment being partially wrapped around/a fiber-optic-taper-segment- 
coupled one of the at least one fiber-ring optical resonator near a portion of an outer 
circumference thereof 

36. A resonant optical filter, comprising: 
a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, the first transmission optical waveguide having an evanescent optical 
coupling segment; / 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, the second transmission optical waveguide having an evanescent optical 
coupling segment; j 
a resonant optical component including at least one fiber-ring optical resonator, the resonant 
optical component being evanescently opticallyjcoupled to each of the first transmission 
optical waveguide and the second transmissiortfoptical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission optical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical path length of an immediately adjacent portion 

i 

of at least one of the first and second segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 

h 

circumferential surface of the fiber-ring optical resonator, the resonant optical signal 

being substantially resonant with at least one of the resonant optical modes; and 

f 

a modulator switchable between first and*second operational states for controlling transfer of 

i 

the resonant optical signal between .the first transmission optical waveguide and the 

second transmission optical waveguide, the modulator substantially enabling transfer of 

| 

the resonant optical signal while in the first operational state and substantially 
preventing transfer of the resonant optical signal while in the second operational state. 

37. A resonant optical filter, comprising j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

/ 

optical signals, each of the optical signals being carried by a respective waveguide 
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optical mode corresponding to an optical channel of atf optical WDM system, the first 

transmission optical waveguide having an evanescent optical coupling segment; 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

optical mode corresponding to an optical channel of the optical WDM system, the 

/ 

second transmission optical waveguide having an evanescent optical coupling segment; 

a resonant optical component including at least one* fiber-ring optical resonator, the resonant 

optical component being evanescently optically coupled to each of the first transmission 

optical waveguide and the second transmission optical waveguide at the respective 

evanescent optical coupling segment thereof for transferring a resonant optical signal 

I 

between the first transmission optical wave T guide and the second transmission optical 

I 

waveguide, each fiber-ring optical resonator including a transverse resonator segment 

I 

integral with a resonator optical fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 
different from a circumferential optical^path length of an immediately adjacent portion 
of at least one of the first and second segments of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber-ring optical resonator, the resonant optical signal 
being substantially resonant with at least one of the resonant optical modes; and 
a modulator switchable between first and second operational states for controlling transfer of 
the resonant optical signal between the first transmission optical waveguide and the 
second transmission optical waveguide, the modulator substantially enabling transfer of 

the resonant optical signal whilfe in the first operational state and substantially 

/ 

preventing transfer of the resonant optical signal while in the second operational state. 

f 

38. A resonant optical filter, comprising: 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 

I: 

transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical/waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
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optical mode corresponding to an optical channel of ttfe optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
a resonant optical component including at least one fibejring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission optical waveguide|and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
# integral with a resonator optical fiber between first and second segments of the 

resonator optical fiber and having a circumferential optical path length sufficiently 
v different from a circumferential optical path length of an immediately adjacent portion 

of at least one of the first and second segment!* of the resonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber-ring optifcal resonator, the resonant optical signal 
being substantially resonant with at least one of the resonant optical modes; and 

a modulator switchable between first and secorfd operational states for controlling optical 

i 

loss the resonant optical component, the modulator substantially enabling transfer of the 

/ 

resonant optical signal while in the first operational state and substantially preventing 
transfer of the resonant optical signal while in the second operational state. 

/ 

39. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

I 

optical signals, each of the optical signals being carried by a respective waveguide 

I 

optical mode corresponding to an optical channel of an optical WDM system, the first 

I 

transmission optical waveguide having an evanescent optical coupling segment; 

I 

a second transmission optical waveguide adapted for transmitting therethrough a plurality of 
optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an pptical channel of the optical WDM system, the 
second transmission optical waveguide having an evanescent optical coupling segment; 
a resonant optical component including at least one fiber-ring optical resonator, the resonant 
optical component being evanescently optically coupled to each of the first transmission 
optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 



/ 
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between the first transmission optical waveguide and th^econd transmission optical 

waveguide, each fiber-ring optical resonator including a transverse resonator segment 

integral with a resonator optical fiber between first an/ second segments of the 

resonator optical fiber and having a circumferential optical path length sufficiently 

different from a circumferential optical path length if an immediately adjacent portion 

of at least one of the first and second segments of tne resonator optical fiber so as to 

/ 

enable the resonator segment to support at least oijie resonant optical mode near an outer 

circumferential surface of the fiber-ring optical resonator, the resonant optical signal 

being substantially resonant with at least one of ihe resonant optical modes; and 

f 

a modulator switchable between first and second operational states for controlling 

/ 

evanescent optical coupling between the resonant optical component and at least one of 
the first transmission optical waveguide and tie second transmission optical waveguide, 
the modulator substantially enabling transfer ■of the resonant optical signal while in the 
first operational state and substantially preventing transfer of the resonant optical signal 
while in the second operational state. / 

40. A resonant optical filter, comprising: j 

a first transmission optical waveguide adapted for transmitting therethrough a plurality of 

I 

optical signals, each of the optical signals being carried by a respective waveguide 
optical mode corresponding to an optical channel of an optical WDM system, the first 
transmission optical waveguide having an evanescent optical coupling segment; 
a second transmission optical waveguide adapted for transmitting therethrough a plurality of 

optical signals, each of the optical signals being carried by a respective waveguide 

/ 

optical mode corresponding to an optical channel of the optical WDM system, the 

j 

second transmission optical waveguide having an evanescent optical coupling segment; 

a resonant optical component including at least one fiber-ring optical resonator, the resonant 

optical component being evanescintly optically coupled to each of the first transmission 

/ 

optical waveguide and the second transmission optical waveguide at the respective 
evanescent optical coupling segment thereof for transferring a resonant optical signal 
between the first transmission^>ptical waveguide and the second transmission optical 
waveguide, each fiber-ring optical resonator including a transverse resonator segment 
integral with a resonator optical fiber between first and second segments of the 
resonator optical fiber and having a circumferential optical path length sufficiently 



/ 
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different from a circumferential optical path length of an immediately adjacent portion 
of at least one of the first and second segments of the itesonator optical fiber so as to 
enable the resonator segment to support at least one resonant optical mode near an outer 
circumferential surface of the fiber-ring optical resonator, the resonant optical signal 



being substantially resonant with at least one of thejresonant optical modes; and 
a modulator switchable between first and second operational states for controlling an optical 
resonance frequency of the resonant optical component, the modulator substantially 
enabling transfer of the resonant optical signal while in the first operational state and 
substantially preventing transfer of the resonant optical signal while in the second 
operational state. J 

if 

41 . A method for dividing a plurality of optical signals transmitted by an optical WDM system, 
comprising the steps of: J 

a. receiving a plurality of optical signals, each carried by a corresponding optical WDM 
channel, through a first transmission optical Waveguide, the first transmission optical 
waveguide being evanescently optically coupled to a resonant optical component; 

b. permitting a non-resonant subset of the received optical signals to pass substantially 

undisturbed through the first transmission optical waveguide, each of the non-resonant 

j 

subset of the received optical signals being substantially non-resonant with any resonant 
optical mode of the resonant optical component; and 

c. routing a resonant subset of the received optical signals from the first transmission 
optical waveguide through the resonant? optical component and into a second 
transmission optical waveguide, the second transmission optical waveguide being 
evanescently optically coupled to thejresonant optical component, each of the resonant 
subset of the received optical signalsjbeing substantially resonant with at least one 

ji 

corresponding resonant optical mode of the resonant optical component, thereby 
dividing the non-resonant and resonant subsets of the received optical signals into the 
first and second transmission optical waveguides, respectively, 
the resonant optical component including at least one fiber-ring optical resonator, each fiber- 
ring optical resonator including af transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path lingth sufficiently different from a circumferential optical 
path length of an immediately 'adjacent portion of at least one of the first and second 

I 
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segments of the resonator optical fiber so as to enable thi resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 
optical resonator. f 

42. A method for combining a plurality of optical signals transmitted by an optical WDM 
system, comprising the steps of: / 

a. receiving a non-resonant subset of a plurality of received optical signals, each carried by 
a corresponding optical WDM channel, through a/first transmission optical waveguide, 



the first transmission optical waveguide being evanescently coupled to a resonant 
optical component; 

Q b. receiving a resonant subset of the plurality of received optical signals, each carried by a 
corresponding optical WDM channel, through a second transmission optical waveguide, 



sf ■ -, - - 

yf the second transmission optical waveguide being evanescently coupled to the resonant 

| optical component; 

\ c. permitting the non-resonant subset of the received optical signals to pass substantially 

* undisturbed through the first transmission optical waveguide, each of the non-resonant 

j 

=j subset of the received optical signals being substantially non-resonant with any resonant 

3 optical mode of the resonant optical component; and 

~i d. routing the resonant subset of the received optical signals from the second transmission 

4 optical waveguide through the resonant optical component and into the first 

j transmission optical waveguide, each of the resonant subset of the received optical 

signals being substantially resonant with at least one corresponding resonant optical 
mode of the resonant optical component, thereby combining the resonant and non- 
resonant subsets of the received optical signals into the first transmission optical 
waveguide, .» 
the resonant optical component including atfleast one fiber-ring optical resonator, each fiber- 
ring optical resonator including a transverse resonator segment integral with a resonator 

optical fiber between first and secondjsegments of the resonator optical fiber and having 

ji 

a circumferential optical path length sufficiently different from a circumferential optical 

./ 

path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode/near an outer circumferential surface of the fiber-ring 
optical resonator. 
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43. A method for dropping an optical signal from a plurality of optical signals transmitted by an 
optical WDM system, comprising the steps of: / 

a. receiving a plurality of optical signals, each carried by a corresponding optical WDM 
channel, through a first transmission optical waveguide, the first transmission optical 
waveguide being evanescently optically coupled tcya resonant optical component; 

b. permitting a non-resonant subset of the received optical signals to pass substantially 
undisturbed through the first transmission optical/waveguide, each of the non-resonant 
subset of the received optical signals being substantially non-resonant with any resonant 
optical mode of the resonant op tical compunentr; and 

c. routing a resonant one of the received optical signals from the first transmission optical 
waveguide through the resonant optical continent and into a second transmission 
optical waveguide, the second transmission optical waveguide being evanescently 
optically coupled to the resonant optical component, the resonant one of the received 
optical signals being substantially resonan/with at least one corresponding resonant 

optical mode of the resonant optical component, thereby dropping the resonant one of 

I 

the received optical signals from the first transmission optical waveguide into the 



second transmission optical wave, 



guide^ 



the resonant optical component including at least one fiber-ring optical resonator, each fiber- 
ring optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path lengtr/sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 
segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode^near an outer circumferential surface of the fiber-ring 



optical resonator. 



/ 



44. A method for adding an optical signal to a plurality of optical signals transmitted by an 
optical WDM system, comprising the steps of: 

a. receiving a non-resonant subset of a plurality of received optical signals, each carried by 
a corresponding optical WDM channel, through a first transmission optical waveguide, 
the first transmission optical/waveguide being evanescently coupled to a resonant 
optical component; 
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b. receiving a resonant one of the plurality of received oraical signals, carried by a 
corresponding optical WDM channel, through a secorfti transmission optical waveguide, 
the second transmission optical waveguide being evanescently coupled to the resonant 
optical component; I 

c. permitting the non-resonant subset of the received optical signals to pass substantially 

undisturbed through the first transmission optical waveguide, each of the non-resonant 

I 

subset of the received optical signals being substantially non-resonant with any resonant 
optical mode of the resonant optical component; ,'and 

d. routing the resonant one of the received optical signals from the second transmission 
optical waveguide through the resonant optical /component and into the first 
transmission optical waveguide, the resonant one of the received optical signals being 
substantially resonant with at least one corresponding resonant optical mode of the 
resonant optical component, thereby adding the resonant one of the received optical 
signals to the non-resonant subset of the received optical signals in the first transmission 
optical waveguide, 

the resonant optical component including at least one fiber-ring optical resonator, each fiber- 
ring optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacentportion of at least one of the first and second 
segments of the resonator optical fibeifso as to enable the resonator segment to support 
at least one resonant optical mode near an outer circumferential surface of the fiber-ring 
optical resonator. j 

45. A method for dividing a plurality of optical signals, comprising the steps of: 

a. receiving a plurality of optical signals through a first transmission optical waveguide, 

the first transmission optical waveguide being evanescently optically coupled to a 

I 

resonant optical component; J 

b. permitting a non-resonant subset- of the received optical signals to pass substantially 

undisturbed through the first transmission optical waveguide, each of the non-resonant 

subset of the received optical s/gnals being substantially non-resonant with any resonant 

j 

optical mode of the resonant optical component; and 
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c. routing a resonant subset of the received optical signals from the first transmission 

optical waveguide through the resonant optical component and into a second 

transmission optical waveguide, the second transmission optical waveguide being 

l 

evanescently optically coupled to the resonant optical component, each of the resonant 

l 

subset of the received optical signals being substantially resonant with at least one 

corresponding resonant optical mode of the resonant optical component, thereby 

dividing the non-resonant and resonant subsets if the received optical signals into the 

first and second transmission optical waveguides, respectively, 

the resonant optical component including at ieast one 'fiber-ring optical resonator, each fiber- 

f 

ring optical resonator including a transverse resonator segment integral with a resonator 
optical fiber between first and second segments of the resonator optical fiber and having 
a circumferential optical path length sufficiently different from a circumferential optical 
path length of an immediately adjacent portion of at least one of the first and second 

! If 

i segments of the resonator optical fiber so as to enable the resonator segment to support 

1 I 

~ at least one resonant optical mode near an outer circumferential surface of the fiber-ring 




optical resonator. 

46. A method for dropping an optical signal fromfa plurality of optical signals, comprising the 
steps of: I 

a. receiving a plurality of optical signals through a first transmission optical waveguide, 
the first transmission optical waveguide being evanescently optically coupled to a 
resonant optical component; j 

b. permitting a non-resonant subset of the received optical signals to pass substantially 

I 

undisturbed through the first transmission optical waveguide, each of the non-resonant 

subset of the received optical signals being substantially non-resonant with any resonant 

i 

optical mode of the resonant optical- component; and 

c. routing a resonant one of the received optical signals from the first transmission optical 

I 

waveguide through the resonant optical component and into a second transmission 
optical waveguide, the second transmission optical waveguide being evanescently 
optically coupled to the resonant^optical component, the resonant one of the received 
optical signals being substantially resonant with at least one corresponding resonant 
optical mode of the resonant optical component, thereby dropping the resonant one of 



/ 
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the received optical signals from the first transmission optical waveguide into the 
second transmission optical waveguide, / 
the resonant optical component including at least one fiber-ring optical resonator, each fiber- 
ring optical resonator including a transverse resonator segment integral with a resonator 

/ 

optical fiber between first and second segments of the resonator optical fiber and having 

I 

a circumferential optical path length sufficiently different from a circumferential optical 

/ 

path length of an immediately adjacent portion of at least one of the first and second 

I 

segments of the resonator optical fiber so as to enable the resonator segment to support 
at least one resonant optical mode ^aran outer circumferential surface of the fi ber-ring 
optical resonator. 
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